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Synthesis of silica hollow spheres supported on transition metal catalysts and their reduction
of p-nitrophenol

('Nihon University ,’National Institute for Materials Science) Maki Ueshima', Kenzo Deguchi?,
Shinobu Ohki?, Yuuki Mogami?, Naoki Toyama', Shigeki Furukawa'

Hollow spheres expected to increase the specific surface area due to the presence of hollow
spaces. In this study, we synthesized transition metals such as Ni, Co, and Fe catalysts were
supported on silica hollow spheres, and investigated the effects of their catalysts on the
reduction reaction of p-nitrophenol. Silica hollow spheres were synthesized using polystyrene
particles as templates. Ni, Co, and Fe precursors were supported on the surface of the
synthesized silica hollow spheres using an impregnation method to obtain the desired supported
catalysts. Co, Ni, and Fe catalysts supported on silica hollow spheres were evaluated in the
reduction reaction of p-nitrophenol, and the first-order reaction rate constants were calculated
as shown in Figure 1. From this result, the first-order reaction rate constant of Co, Ni, and Fe
catalysts supported on silica hollow spheres were 0.0576, 0.0232, and 0.0002 min’,
respectively. Meanwhile, the activation energy was calculated from the results of activities at
various temperatures, it was confirmed that the value of the activation energy in the presence
of Co supported catalyst was the lowest in the all catalysts.
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